Pendrin regulation in mouse kidney primarily is chloride-dependent.
Recent studies indicate that pendrin, an apical Cl-/HCO3- exchanger, mediates chloride reabsorption in the connecting tubule and the cortical collecting duct and therefore is involved in extracellular fluid volume regulation. The purpose of this study was to test whether pendrin is regulated in vivo primarily by factors that are associated with changes in renal chloride transport, by aldosterone, or by the combination of both determinants. For achievement of this goal, pendrin protein abundance was studied by semiquantitative immunoblotting in different mouse models with altered aldosterone secretion or tubular chloride transport, including NaCl loading, hydrochlorothiazide administration, NaCl co-transporter knockout mice, and mice with Liddle's mutation. The parallel regulation of the aldosterone-regulated epithelial sodium channel (ENaC) was examined as a control for biologic effects of aldosterone. Major changes in pendrin protein expression were found in experimental models that are associated with altered renal chloride transport, whereas no significant changes were detected in pendrin protein abundance in models with altered aldosterone secretion. Moreover, in response to hydrochlorothiazide administration, pendrin was downregulated despite a marked secondary hyperaldosteronism. In contrast, alpha-ENaC was markedly upregulated, and the molecular weight of a large fraction of gamma-ENaC subunits was shifted from 85 to 70 kD, consistent with previous results from rat models with elevated plasma aldosterone levels. These results suggest that factors that are associated with changes in distal chloride delivery govern pendrin expression in the connecting tubule and cortical collecting duct.